Materials, instrumentation and methods
All chemicals were purchased as reagent grade from commercial suppliers (Sigma-Aldrich, AlfaAesar, Fluorochem) and used without further purification. The solvents used (Merck, ChemPur, PoCh) were of analytical grade quality. DMSO was dried over alumina and calcium hydride, distilled under argon and then stored over molecular sieves. Deionized water (18.3 MΩ·cm) was obtained from Milli-Q station. NMR solvents and tubes were purchased from Armar Chemicals. Quartz cuvettes were purchased from Hellma Analytics. 4-(Bromomethyl)pyridine hydrobromide was synthesized according to literature procedure. 1 NMR spectra were recorded on Bruker (400 MHz) instrument. The chemical shifts (δ) are given in ppm relative to TMS, coupling constants are (J) in Hz. NMR data were analyzed using MestReNova Software. MS spectra were recorded on Maldi SYNAPT G2-S HDMS (Waters) spectrometer. UV-Vis spectra were recorded on Evolution220 spectrophotometer from Thermo Scientific. X-ray data were collected at 100 K on a SuperNova Agilent diffractometer using CuKα radiation (λ = 1.54184 Ǻ) and MoKα radiation (λ = 0.71073 Ǻ). The data were processed with CrysAlisPro (Agilent Technologies, CrysAlisPro, Version 1.171.35.21b). Structures were solved by direct methods and refined using SHELXL-97. 2 CCDC 1571841 and 1571842 contain the supplementary crystallographic data for this paper. These data are provided free of charge by The Cambridge Crystallographic Data Centre. Quantum chemical calculations were performed within the density functional theory (DFT) using the Gaussian 09 program suite. [3] The geometry was taken from the crystal structure of P [4] P and optimized with the B3LYP functional, using the 6-31+g(d) basis set. PCM (polarized continuum model) solvent effects were considered within the CPCM to model the interaction with the solvent. Molecular orbitals and electrostatic potential maps were displayed using the GaussView program. [4] Electronic Supplementary Material (ESI) for ChemComm. This journal is © The Royal Society of Chemistry 2017
Synthesis
4-(bromomethyl)pyridine hydrobromide (2.53 g, 10 mmol) was dissolved in boiling acetonitrile (100 mL). Then, NaHCO 3 (0.92 g, 11 mmol) was added. After 1h, the addition of NH 4 PF 6 (1.63 g, 10 mmol) was followed. The mixture was kept at reflux for 48h. After that it was cooled to room temperature and brick-red precipitate was filtered off. 100 mg of the crude residue was dissolved in 3 mL of 1M solution of KBr in water and boiled until the complete dissolution. Then, the resulting brown solution was allowed to cool slowly to ambient temperature. White solid was filtered off and recrystallized from distilled water to afford the pure P[4]P·(PF 6 ) 4 . Brown filtrate was evaporated to dryness by rotary evaporation and recrystallized from 1M solution of KI in water. After slow cooling to room temperature an orange solid was appeared, which was filtered off and recrystallized from distilled water to afford the pure P[4]P·(I) 4 . With this work-up the total yield of P [4] P was about 40%. 1 4 . Again, the precipitate was isolated using centrifuge, rinsed with acetonitrile and dried.
Reaction conditions
Observation Type of substrate: 4-(chloromethyl)pyridine hydrochloride 4-(bromomethyl)pyridine hydrobromide
The reaction was faster for 4-(bromomethyl)pyridine hydrobromide.
Type of base: DBU, sodium hydrocabonate, pyridine, triethylamine
The reaction was more selective in the presence DBU and sodium hydrocabonate (NaHCO 3 ).
Amount of base:
1-4 eq.
The highest yield was obtained using 1.1 eq. of DBU and NaHCO 3 . Two and more eq. of DBU and NaHCO 3 caused the formation of oligomeric products only.
Solvent: DMF, water, acetonitrile, nitromethane, acetone
The product was formed only in acetonitrile, nitromethane and acetone. The highest yield was obtained using acetonitrile (in the presence of NaHCO 3 ).
Additives: Tetrabutylammonium chloride, bromide and iodide
Chloride and bromide salts had almost no influence on the reaction course, while in the presence of iodide the decomposition of the product occurred. Table 1 . Optimization of reaction conditions. 
Characterization and properties

Binding studies
Titration was carried out in D 2 O (T = 298 K) by adding a solution of P [4] P·(Cl) 4 and TBAF (at 29,827 mM and 2,465 mM, respectively) to 2,465 mM solution of TBAF. 19 F NMR spectra were recorded after each addition ( Figure S7 ). The experiment was repeated three times. Fitting procedure was performed using HypNMR software. A steep slope of the titration curve indicates formation of higher complexes. This was confirmed by the failure to fit the experimental data to binding models with low stoichiometry (Figures S8-S9 ). The best fit was obtained for a mixture of HG, HG 2 , HG 3 and HG 4 complexes. 
Computations
